Biely and March (1951) found aureomycin to exert a "sparing-like" effect on various B-vitamins other than pantothenic acid. Similar "sparing-like" effects of aureomycin on vitamin B12 were noted in rats by Cravioto-Munzo and co-workers (1951) , while Davis and Chow (1951 ) demonstrated an increase in the vitamin B12 content of fecal material with the addition of aureomycin to the diet.
The two experiments reported herein were conducted to determine the effects of supplementing an all-plant protein ration with antibiotics and vitamin B12 on the pantothenic acid requirements of growing-fattening swine in concrete dry lot. x Contributed the following vitamins per lb. of total ration: a-tocopherol, 1.5 rag.; biotin, 0.2 rag.; choline chloride, 250 mg.; folic acid, 0.5 nag.; inositol, 200 rag.; niacin, 10 mg.; p-amino benzoic acid, 0.5 mg.; pyricin, 1.0 mg.; pyridoxine, HC1 1.5 rag.; riboflavin, 1.0 rag.; thiamin, HC1 1.5 rag.; vitamin B~, 10 meg.; naenadlone 0.5 nag.; vitamin A, 300 I.U.; and vitamin D~, 400 I.U.
Contributed the following vitamins per lb. of total ration: riboflavin, 1 nag.; niacin, 5 nag.; choline chloride, 100 nag.; vitamin A, 100 I.U. and vitamin D2, 400 I.U.
3 Contributed 26.5 nag. Mn; 31.5 mg. Fe; 2.16 rag. Cu; 0.72 nag. Co; 2.025 nag. Zn; and 63.9-rag. Ca per pound of total ration,
Plan and Procedure

Experiment I
A replicated 2 x 5 factorial experiment with a split-plot design was used. Eighty weanling pigs consisting of 40 purebred Durocs and 40 Landrace x Duroc crossbred pigs were allotted from outcome groups (litters) into 20 lots of four pigs each. Prior to placement on experimental rations all pigs were wormed with sodium fluoride and sprayed with benzene hexachloride. They were housed inside on concrete and bedded with wood shavings.
The control lots of pigs received the basal ration shown in table 1. The basal ration was calculated to contain 4.1 rag. pantothenic acid per pound of ration based on values of 2.8 mg. and 8.1 mg. per pound for corn and soybean oil meal respectively. The other treatments consisted of the basal ration plus 1, 2, 3 and 4 rag. of pantothenic acid per pound of total ration added in the form of calcium pantothenate. Each of the five pantothenic acid levels was fed to four lots of pigs. Two of the four lots of pigs on each pantothenic acid level received antibiotics. The antibiotic mixture was composed of 10 rag. each of aureomycin hydrochloride, terramycin hydrochloride, streptomycin sulfate and procaine penicillin G added per pound of total ration.
All rations contained 18 percent protein from the starting weight (41) to 75 pounds, 15 percent from 75 to 150 pounds, and 12 percent from 150 to 200 pounds. The protein levels were attained by substituting corn for soybean oil meal. The quantity of calcium pantothenate was adjusted for each protein level to maintain the starting pantothenic .acid levels. A vitamin premix containing 15 vitamins was included in the rations (table 1) .
Ration samples were assayed microbiologically for pantothenic acid according to the method of Buskirk et al. (1948) . The rations without the antibiotics assayed 3.712 4.86, 5.78, 6.89 and 7.77 mg. of pantothenic acid per pound for the respective pantothenic acid-level rations.
All pigs were fed and watered ad libitum. The live weights and feed consumption were determined bi-weekiy. Each animal was removed from experiment individually as it reached 200 pounds. Five barrows of each breeding receiving antibiotics and a like number receiving rations without antibiotics, selected without respect to pantothenic acid levels, were slaughtered for carcass studies when removed from experiment. Body length, thickness of back fat, and moisture content of liver and loin were measured.
Experiment H
Sixty-four Landrace x Duroc crossbred pigs with similar previous nutritional history were randomly alloted within sexes to 16 pens of four pigs each. The management practices were essentially the same as in the first experiment.
This experiment was a replicated 2 x 2 x 2 factorial with 0 and 10 rag. of aureomycin, 3.5 and 7.0 rag. of pantothenic acid, and 0 and 10 mcg. of vitamin Bl.o per pound of ration. This permitted a study of the interaction of the antibiotics and vitamins in question, The protein content of the ration shown in table 1 was 14 percent for the entire experimental period of 10 weeks. The pigs weighed an average of 32 pounds at the start of this experiment compared to an average of 4I pounds in the previous experiment. The vitamin premix included only vitamins A, D2, riboflavin, niacin and choline. The number of vitamins added was restricted in an effort to confine possible sparing effects on pantothenic acid to antibiotics and vitamin B12. According to microbiological assay, the basal ration contained 3.7 mg. of pantothenic acid per pound and the ration with added pantothenic acid contained 7.0, mg. per pound. 
Results and Discussion
Experiment I
The daily gains of the pigs in the first experiment, presented in table 2, show no significant differences among levels of pantothenic acid regardless of whether antibiotics were included in the rations. The pigs receiving antibiotics gained 0.25 pound more per day than the pigs not receiving antibiotics. This difference was not statistically significant (refer to table 3) since a split-plot design was used to increase the efficiency in 'estimating the effects of different pantothenic acid levels and the interaction of pantothenic acid with the antibiotic, at the expense of decreasing the precision of estimating the effect of the anti-biotic. However, similar increases in gains which were statistically significant have been obtained by the addition of aureomycin in other experiments at this station.
Since no pantothenic acid deficiencies developed, the results may at first seem to be in disagreement with Luecke (1950) who produced deficiencies on 4.2 mg. pantothenic acid per pound. This may be explained in part by the difference in initial age and size of pigs, and the difference in ration fortification. The pigs in this experiment were two weeks older and weighed approximately 16 pounds more at the start of the experiment than those used by Luecke. These rations were also well fortified with vitamin B12 and contained 2 units percent more protein. This would seem to confirm the probable variation in pantothenic acid requirements depending on age, weight, condition and ration as suggested by Supplee (1942) . It was also thought that the added vitamin B12 might have a sparing effect on pantothenic acid in pigs as reported by Yacowitz et al. (1950) in chicks. l~igure 1. Pig receiving 6 rag. pantothenic acid without antibiotics, showing a severe dermatosis.
Antibiotic feeding prevented the looseness observed in the non-antibiotic fed pigs during the first two weeks on experiment. Influenza, which temporarily affected the pigs on all ration treatments, was less severe in the antibiotic-fed pigs and recovery was more rapid. One. pi~ on the 6-rag. level of pantothenic acid without antibiotics developed a severe dermatosis as shown in figure 1. This condition became so severe at the joints that the pig was unable to walk. Following a four day therapeutic treatment with aureomycin, the pig slowly recovered until by market weight scarcely any sign of the abnormality was evident. Measurement of the water consumption during the eighth week of the experiment revealed a 28 percent higher consumption for the antibiotic-fed pigs. These pigs consumed 13 percent more feed and gained 27.5 percent faster than the non-antibiotic-fed pigs during the same period.
The results of the carcass studies, as summarized in table 4, indicate no significant differences between antibiotic-and non-antibiotic-fed pigs. Viscera from all carcasses appeared normal. No observation could be made as to the effect of pantothenic acid on carcass quality.
Blood and urine studies were not made as deficiency symptoms did not appear.
Experiment H
The average daily gains, daily feed consumptions and feed efficiencies are shown in table 5. The analysis of variance of average daily gains is given in tabIe 3.
While the basal-fed pigs made satisfactory gains (1.16 pound per day), the addition of 3.5 mg. of pantotl-tenic acid to the ration increased the gains to 1.35 pound per day, which is significantly greater at P: 0.05. The addition of 10 mcg. vitamin B12 produced similar increases in gains significant at P:0.05. When both pantothenic acid and vitamin B12 were added, the daily gains obtained were no greater than those resulting from the addition of either vitamin BI~ or pantothenic acid alone. No supplementary effects were apparent. Aureomycin-fed pigs made significantly (P=0.01) greater daily gains than those pigs fed vitamin B12, pantothenic acid or a combination of the two in the absence of the antibiotic. The addition of pantothenic acid or vitamin BI~ or both in the presence of aureomycin did not result in significant differences in daily gains. This is shown graphically in figure 2.
This suggests that vitamin B~z and pantothenic acid exert a "sparing" or "sparing-like" action on each other. Also, aureomycin appears to "spare" both vitamin B12 and pantothenic acid.
The feed efficiency was greatest with the use of aureomycin. This effect was significant (P:0.05). The addition of pantothenic acid or vitamin BI~ in the presence of aureomycin did not affect feed efficiency.
The basal-fed pigs displayed considerable variation in size and condition at the end of the experiment. One animal scoured severely and lost some weight during one period. The pig's appetite improved follow- IO ing a four day therapeutic treatment with aureomycin. Another pig on the basal ration developed a moderate weakness in the rear legs which resembled a vitamin B~.o deficiency as observed by Richardson et al. (1951) . This pig, though only mildly afflicted, appeared to recover when removed from test and placed on pasture. In contrast, the aureomycin-fed pigs were thrifty in appearance and quite uniform in size and condition.
Summary and Conclusions
Two experiments were conducted in concrete drylot to determine (1) the pantothenic acid requirements and (2) to study the effects of vitamin B12 and antibiotic supplementation on the pantothenic acid requirements of growing-fattening swine.
Corn-soybean oil meal rations assaying as low as 3.7 rag. of pantothenic acid per pound of ration were fed without producing any of the characteristic pantothenic acid deficiency symptoms. No significant differences in gains or in feed efficiency were produced with added amounts of pantothenic acid when the rations contained adequate vitamin B12 or antibiotics. The addition of 10 meg. of vitamin B12 or 3.5 rag. of pantothenic acid per pound of basal ration, in the absence of antibiotics, increased daily gains significantly (P~0.05). The addition of 10 rag. of aureomycin per pound of ration also increased daily gains significantly (P~0.01) with or without either pantothenic acid or vitamin B1~.
Antibiotic-fed pigs consumed 28 percent more water and 13 percent more feed while gaining 27.5 percent faster than the pigs fed no antibiotics.
Carcass studies revealed no differences in back fat, body length or tissue moisture content between the antibiotic-and non-antibiotic-fed pigs.
From this work the authors conclude that vitamin B,._, and pantothenic acid exert a "sparing" action on each other in the absence of aureomycin. Also, aureomycin appears to "spare" both vitamin B,.., and pantothenic acid. With healthy, undepleted pigs weighing 35 to 45 pounds, a 14 percent protein corn-soybean oil meal ration balanced in other respects and containing adequate amounts of vitamin Br_, and aureomycin need not be supplemented with pantothenic acid for optimum growth.
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